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Specification 



1. Title of the Invention 

Steering device for automobile toy 

2. Utility Model Claim 

A steering device for an automobile toy comprising: 
a tie rod for connecting steering wheels to each 

other which are supported on a chassis so as to change a 

direction, 

a magnet which is attached to the tie rod,, and 
an electromagnet which is arranged on the chassis in 
proximity to the magnet to generate a steering power on the 
tie rod including the magnet by excitation of coils. 

3. Detailed Explanation of the Invention 
[ Industrial Applicability] 

The present invention relates to a steering device 
for use in a radio-controlled automobile toy* More 
specifically, the present invention relates to an easily 
downsized steering device which can be mounted on a mini 
car toy. 

[ Conventional Technique] 

Recently, an automobile toy having a system for 
allowing the toy to run on a special traclc by radio control 
has mainly appeared • 

This sort of automobile toy has a receiver that 
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receives function signals such as ^^forward", ^^reverse^'^ 
*^right turning" or ^^left turning" to be transmitted from a 
remote control unit, a motor that runs an automobile toy 
forward and in reverse , and a steering mechanism that 
performs a steering operation on front wheels . When 
function commands are transmitted from the remote control 
unit/ the automobile is allowed to run forward or in 
reverse, and in the right turning or in the left turning on 
the special track.* 

For steering devices for the radio-controlled 
automobile toy as described above, ones having various 
systems as described in Japanese Patent Application 
Publication (Unexamined) Tokulcaisho-54-130260 and Japanese 
Utility Model Application Publication (Examined) 
Jitsuk:ousho-60-36319 are heretofore known . 

FIGS. 4 and 5 show a conventional driving mechanism 
for steering- Reference numeral 1 is a cylindrical casing 
serving also as a magnetic shield, and both end openings of 
the casing 1 are covered by cover plates 2a and 2b firmly 
fixed to the end openings. Further, the casing 1 is 
provided with an opening 3 formed extending over the whole 
length. A columnar magnet 5 having both ends to which non- 
magnetic columnar guide members 4a and 4b are jointed is 
arranged between the cover plates 2a and 2b within the 
casing 1 so that an axis line of the magnet coincides with 
one of the casing 1. The magnet 5 and guide members 4a and 
4b are supported by the cover plates 2a and 2b and by a rod 
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member 6 which passes through the magnet and the guide 
members so as to be horizontally installed between the 
cover plates 2a and 2b- Reference numeral 7 is a movable 
solenoid arranged on outer peripheral surfaces of the 
magnet 5 and guide members 4a and 4b so as to be movable 
along a longitudinal direction thereof. The movable 
solenoid is composed of a bobbin 7a which is fitted on an 
outer peripheral surface of the magnet 5 and guide members 
4a and 4b so as to slide along a longitudinal direction 
thereof/ and coils 7b and 7c which are wound around the 
bobbin 7a by division into both sides ♦ One ends of the 
coils 7b and 7c are connected to a minus side DC power 
source through a common lead wire 8a. Further, the other 
ends of the coils. 7b and 7c are connected to a plus side DC 
power source through different lead wires 8b and 8c by the 
switching through a switching circuit (not shown) . In 
addition, the movable solenoid 7 is connected to front 
wheels of the automobile toy through a link mechanism (not 
shown) . 

Next^ functions are described. 

The steering device having the above-described 
configuration is installed in a storage unit (not shown) 
formed on a chassis of automobile toys. The lead wire 8a 
pulled out from the opening 3 of the casing 1 is connected 
to the minus terminal of DC power source. Further> the lead 
wires 8b and 8c are connected to the plus terminal of DC 
power source through the switching circuit (not shown) • 
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In such a state, when the coil 7b is excited due to 
energization of the coil, the movable solenoid 7 moves in' a 
direction of an arrow Xi in FIG. 5. When this movement is 
transmitted to the front wheels (not shown) of the 
automobile toy through a link mechanism (not shown) , the 
front wheels are steered to the left side (or the right 
side) . 

Further^ when the coil 7c is excited due to 
energization of the coil, the movable solenoid 7 moves in a 
direction of an arrow Xz in FIG. 5. When the movement is 
transmitted to the front wheels of the automobile toy 
through the link mechanism (not shown) , the front wheels 
are steered to the left side (or the right side) . 

Incidentally, when the energization of the coil 7b or 
7c is stopped, the movable solenoid 7 including the front 
wheels is automatically returned to a neutral position (a 
position shown in FIG- 5) by a return mechanism provided on 
the link mechanism, etc. 

[ Problems to be Solved by the Invention] 

In the conventional steering device for toys as 
described above, the magnet 5 side is fixed, and the 
movable solenoid 7 is linearly moved to the right or left 
direction by the energization of the coil 7b or 7c, whereby 
the front wheels are steered- Therefore, whenever the 
movable solenoid 7 performs a reciprocating motion in the 
lateral direction, the feeding lead wires 8a to 8c of coils 
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also perform forcibly a flexural motion- Accompanying this, 
a bending stress is concentrated on the joint portions 
between the coils 7b and 7c, and the lead wires 8a to 8c 
and as a result, the joint portions are easily cut off, 
which causes a disorder of the steering drive unit. In 
addition, when the insulating coatings of the lead wires 8a 
to 8c are hardened in cold weather such as the winter 
season, flexibility of the lead wires 8a to 8c is reduced, 
which results in restriction of the movement of the movable 
solenoid 7 • Further, when the steering device is allowed to 
have a driving force that such a binding force is not 
affected by the steering operation, capacities of the 
magnet 5 and the movable solenoid 7 must be made large and 
accompanying this, there arises a problem that the steering 
drive mechanism is increased in size. 

The steering drive mechanism has a structure where 
the movable coil 7 including a pair of coils 7a and 7b is 
fitted on the outer peripheral surface of the fixed magnet 
5. Therefore, the structure is inevitably increased in size 
and as a result, there arise problems that the device 
cannot be mounted on a small-sized automobile toy such as a 
mini car and the cost is increased. 

The present invention has been made to solve the 
above-described problems. An object of the present 
invention is to provide a small-sized and low-cost steering 
device for automobile toys capable of being easily mounted 
on a small-sized automobile toy such as a mini car. 
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t Means to Solve the Problem] 

The steering device for automobile toys according to 
the present invention includes a tie rod for connecting 
steering wheels to each other which are supported on a 
chassis so as to change a direction, a magnet which is 
attached to the tie rod, and an electromagnet 'which is 
arranged on the chassis in proximity to the magnet to 
generate a steering power on the tie rod including the 
magnet by excitation of coils. 
[ Function] 

In the present invention, when the coil of the 
electromagnet is excited by switching a direction of a 
current flowing through the coil, the magnet facing the 
electromagnet can be moved in the lateral direction with 
the tie rod due to a magnetic action of the electromagnet 
and the magnet- As a result, this movement is transmitted 
to the steering wheels through the tie rod and thereby 
allowing the steering wheels to change the direction in 
response to the direction of the excitation of the coil. 
Accordingly, according to the present invention, the link 
mechanism between the movable magnet and the tie rod is not 
required, so that the steering mechanism can be reduced in 
component and in space as well as in size. 
[ Embodiment] 

One embodiment of the present invention is described 
below by referring to FIGS. 1 to 3, 
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FIG. 1 is a plan view showing a configuration of the 
entire steering device. In this figure, reference numeral 
10 is a chassis that configures an automobile toy. On both 
sides of a front part of the chassis 10/ pins 11a and lib 
are provided protrusively at a right angle. To the pins 11a 
and lib/ cylindrical wheel support brackets 12a and 12b are 
rotatably fitted^ respectively. On the sides of the wheel 
support brackets 12a and 12b, wheel shafts 13a and 13b 
protruding toward the outside of the chassis are provided 
protrusively at a right angle, respectively. To the wheel 
shafts 13a and 13b, front wheels (steering wheels) 14a and 
14b are rotatably attached, respectively. 

Further, on the sides of the wheel support brackets 
12a and 12b, arms 15a and 15b extending to the front of the 
chassis 10 are provided protrusively at a right angle. 
Connection between both the arms 15a and ISb is performed 
by a tie rod 17 through pins 16a and 16b- On a middle part 
of the tie rod 17, a box~shaped storage unit 18 is 
integrally formed. Within the storage unit 18, a magnet 19 
that generates a steering force is inserted. The magnet 19 
is magnetized with the polarity shown in FIG. 1- 
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Reference numeral 20 is an electromagnet that turns 
the front wheels 14a and 14b from a straight advance 
attitude to the right or left direction at a predetermined 
angle by a magnetic action between the electromagnet and 
the magnet 19. The electromagnet 20 is composed of a U- 
shaped core 20a and an exciting coil 20b that is wound 
around the core 20a. 

The electromagnet 20 with such a structure is fixed 
on the chassis 10 such that both edges 20ai of the U-shaped 
core 20a come very close to a north pole of the magnet 17. 
The coil 20a is connected to DC power sources (plus) and 
(minus) through a polarity switching circuit 21. 

In FIG- 1/ reference numeral 22 is a torsion spring 
that returns and holds the front wheels 14a and 14b in a 
straight advance attitude during the non--excitation of the 
electromagnet 20. The torsion spring 22 is supported on the 
chassis 10 by a pin 23 provided protrusively on the chassis 
10. Both linear parts 22a and 22b of the torsion spring 22 
extended from the pin 23 to the tie rod 17 side is engaged 
with the pin 24 provided protrusively on the tie rod 17 so 
as to sandwich it from both aides. On the middle part of 
both the linear parts 22a and 22b, there is arranged an 
adjustable pin 25 that fine-adjusts the linear parts 22a 
and 22b of the torsion spring 22 in the right and left 
directions, centering on the supporting pin 23, The 
adjustable pin 25 is firmly fixed eccentrically to a 
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pivoting shaft unit 26a of a lever 26 rotatably attached to 
the reverse sids of the chassis 10. 

Next, the embodiments configured as described above 
and the functions are described. 

When the coil 20b of the electromagnet 20 is not 
energized, the front wheels I4a and 14b connected with each 
other by the tie rod 17 are held in a straight advance 
attitude shown in FIG. 1 because the linear parts 22a and 
22b of the torsion spring 22 positioned by the adjustable 
pin 25 hold to sandwich. the pin 24 from both of the right 
and left sides with a pressure. 

In the steering device in such a state, when a 
steering command signal from the remote control unit (not 
shown) is inputted from the terminal 21a to the polarity 
switching circuit 21, both ends of the coil 20b are 
connected to DC power sources (plus) and (minus) through 
the polarity switching circuit 21 and the coil 20b is 
energized. By doing so, when the U-shaped core 20a of the 
electromagnet 20 is excited, for example, with the polarity 
shown in FIG. 1, the tie rod 17 including the magnet 19 
moves in the direction of an arrow A in FIG. 1 by a 
magnetic action between the electromagnet 20 and the magnet 
19. Simultaneously therewith, the wheel support brackets 
12a and 12b connected with the tie rod 17 rotate around the 
pins 11a and lib in the direction of an arrow in FIG. 1. As 
a result, the front wheels 14a and 14b are turned to the 
right direction from a straight advance attitude in FIG. 1 
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by an angle equivalent to a distance of the tie rod 17 , 
Further, when the energization of the coil 20b is stopped, 
the magnetic force action of the electromagnet 20 on the 
magnet 19 disappears. As a result/ the front wheels 14a and 
14b are immediately returned to a position of the straight 
advance attitude by the torsion spring 22. 

On the other hand, when a left turning command is 
inputted to the polarity switching circuit 21, the core 20a 
of the electromagnet 20 is excited with the polarity 
opposite to that in the case shown in FIG. 1. Therefore, 
the tie rod 17 is moved in the direction of an arrow B in 
FIG. 1 and as a result, the front wheels 14a and 14b are 
turned to the left direction from the position of the 
straight advance attitude in FIG. 1. 

Next, a case is described where the position of the 
straight advance attitude of the front wheels 14a and 14fa 
is adjusted. 

In this case/ as shown in FIG. 3, when the lever 26 
is operated in the direction of an arrow Ci or Ca, the 
adjustable pin 25 fixed eccentrically to the pivoting shaft 
unit 26a of the lever 26 allows the torsion spring 22 to 
rotate around the pin 23 in the direction opposite to that 
of the arrow Ci or Cs. Therefore, the tie rod 17 connected 
with the linear parts 22a and 22b through the pin 24 is 
minutely moved in the direction of an arrow Di or Da* As a 
result, the position of the straight advance attitude of 
the front wheels 14a and 14b is corrected to the correct 
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position of the straight advance attitude. 

Accordingly/ even if the pins 11a and lib, the 
support brackets 12a and 12b, the tie rod 11, and the front 
wheels 14a and 14b have machining errors and assembling 
errors, the front wheels 14a and 14b can be corrected to 
the correct position of the straight advance attitude after 
the assembling. 

In the present embodiment as described above # a 
system is employed where the magnet 19 that configures the 
steering drive unit is firmly fixed directly to the tie rod 
17/ and the electromagnet 20 that generates a steering 
force is arranged on the chassis 10. Therefore, a power 
transmission mechanism between the movable magnet 19 and 
the tie rod 17 is not required. As a result, the steering 
mechanism to the chassis 10 can be reduced in space and in 
size, and the steering device is easily mounted on a sm^ll- 
sized automobile toy such as a mini car. Furthermore^ since 
the system has a structure that the magnet 19 is directly 
fixed to the tie rod 17, a special support mechanism as in 
the conventional technology is not required. Further, since 
the electromagnet 20 may be just arranged in proximity to 
the magnet 19, the number of components is reduced . 
Accordingly, a tendency toward space saving and downsizing 
is increasingly promoted, and cost reduction can be 
realized. 

Further, since the electromagnet 20 is arranged on 
the chassis 10, there is little possibility that the lead 
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wire to the electromagnet coil 20b is cut off, and the lead 
wire may be short* 

In the embodiment^ a case is described where the 
magnet 19 is magnetized with the polarity shown in FIG.l 
and the core 20a of the electromagnet 20 is formed in the 
shape of the letter U, However, the present invention is 
not limited thereto. For example, the core 20a of the 
electromagnet 20 may be formed in the shape of the letter I, 
and the magnet 19 facing the electromagnet 20 may be 
magnetized such that both the right and left edges of the 
tie rod 17 in the longitudinal direction act as a north 
pole and a south pole. 
[ Effect of the Invention] 

As described above, according to the present 
invention, a system is employed where a magnet is fixed to 
a tie rod for connecting steering wheels, and an 
electromagnet for imparting a steering power is arranged on 
a fixed side in proximity to the magnet. Therefore, a 
steering drive mechanism including the magnet and the 
electromagnet can be down-sized, the steering device can be 
easily mounted even on a small-sized automobile toy such as 
a mini car, and cost reduction can be realized because only 
a small number of components are required. Further, since 
the electromagnet iis arranged on the fixed side, the lead 
wiring is not cut off at all. As a result, there is 
exhibited such an effect that the steering device having 
few faults and high reliability can be provided. 
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4 . Brief Description of the Drawings 

FIG. 1 is an entire plan view showing one embodiment 
of the steering 'device for automobile toys according to the 
present invention^ PIG- 2 is a side view of the front wheel 
posture adjusting mechanism unit in the present embodiment, 
FIG. 3 is a plan view for the explanation, FIG. 4 is an 
outline view of a conventiona.1 steering device for toys, 
and FIG- 5 is a sectional view thereof. 

10 ... chassis; 12a, 12b ... wheel support bracket; 
14a, 14b ... front wheels (steering wheels); 17 ... tie 
rod; * 19 ... magnet; 20 ... electromagnet; 20a . . . core; 
20b - . . exciting coil 

Applicant 

Patent Agent Shoichi Kadoma 
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